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$\mathbb{C}$ 1 ( ) $(\mathcal{A};*)$
$\mu$- (cf. [13], cf. [ll]p.298) :
(A.1) $\mathcal{A}$ $\mu$ $[\mu, \mathcal{A}]\subset\mu*\mathcal{A}*\mu$ .
(A 2) $[\mathcal{A}, \mathcal{A}]\subset\mu*\mathcal{A}$ ( $\mu$ ).
(A 3) $\mu*\mathcal{A}$ $B$ i.e. $A=B\oplus\mu*\mathcal{A}$ .
(A 4) $\mu*:\mathcal{A}arrow\mu*\mathcal{A},$ $*\mu$ : $\mathcal{A}arrow \mathcal{A}*\mu$
(A.1) $a*\mu=\mu*a+\mu*$ $b*\mu=\mu*(a+b*\mu)$ $\mu*\mathcal{A}\subset \mathcal{A}*\mu\subset\mu*\mathcal{A}$
$\mu*\mathcal{A}$ ideal (A. 1) Heisenberg ( )
$[\mu, \mathcal{A}]=\{0\}$ (A 2) $\mathcal{A}/\mu*\mathcal{A}$
(A 3) $B$ $\mathcal{A}=$
$B\oplus\mu*\mathcal{A}$ $B$ $(B, \cdot)\cong \mathcal{A}/\mu*\mathcal{A}$ $B$
(A 4) $\mu$ / $aarrow\mu*a,/$
$aarrow a*\mu$
(A 3), (A 4) $\mathcal{A}$ $\forall N$
$\mathcal{A}=B\oplus\mu*B\oplus\cdots\oplus\mu^{N-1}*B\oplus\mu^{N}*\mathcal{A}$ .
$\forall a,\forall b\in B$
$a*b \sim\sum_{k\geq 0}\mu^{k}*\pi_{k}(a, b)$ , $\pi_{k}(a, b)\in B$ .
$\pi_{0}(a, b)=a\cdot b$ $\pi_{1}$ $\pi_{1}^{-}:B\cross Barrow B$
biderivation $\{a, b\}$ Poisson
(A.4) $\mu^{-1}$ $\mathcal{A}$ $\mathcal{A}[\mu^{-1}]$ $[\mu^{-1}, a]=$
$-\mu^{-1}*[\mu, a]*\mu^{-1}$ ad $(\mu^{-1})$ $\mathcal{A}$ derivation
$ad(\mu^{-1})(a)=\xi_{0}(a)+\mu*\xi_{1}(a)+\cdots+\mu^{k}*\xi_{k}(a)+\cdots$ ,
$\xi_{0}$ $(B, \cdot)$ derivation $\xi 0$ characteristic vector field
“ ” $\mathcal{A}*\mu^{-1}$
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Lie $\mathcal{A}[\mu^{-1}]$ $\mathcal{A}$ $\mathcal{A}*\mu^{-1}$ Lie ideal
$\mathcal{A}*\mu^{-1}/\mathcal{A}$ $B$ Jacobi Lie :
$\{f, g\}_{c}=f\xi_{0}(g)-g\xi_{0}(f)+\{f, g\}$ .
$\{f, g\}_{c}$ Liouville $(B, \cdot)$



















We 1 (\S 3 ). $\mathcal{A}^{\infty}=\cap\mu^{n}*A$
$\mu\varpi=\varpi$ $\varpi\in \mathcal{A}^{\infty}$
$\varpi$ $\varpi*g*\varpi=\lambda_{g}\varpi,$ $\lambda_{g}\in \mathbb{C}\backslash \{0\}$ $\lambda_{g}^{-1}g*\varpi$
$L=\{f;f*\varpi=0\}$ ideal $(\mathcal{A}/L)*\varpi$
$\mathcal{L}$ $\mathcal{L}arrow \mathcal{L}*\varpi$
$\mathcal{A}$ $e*e=-1$ , $e*\varpi=-\varpi$
Ad$(e)$ : $\mathcal{A}arrow \mathcal{A}$ , Ad$(e)f=e*f*e^{-1}$ ( $=f^{e}$ )
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$\{\begin{array}{l}\phi*\varpi\psi*e*\varpi\end{array}\}$ 2
$e*\{\begin{array}{l}\phi*\varpi\psi*e*\varpi\end{array}\}=\{\begin{array}{l}-e*\phi*e*e*\varpi e*\psi*e*\varpi\end{array}\}=\{\begin{array}{ll}0 -\phi^{e}\psi^{e} 0\end{array}\}\{\begin{array}{l}\varpi e*\varpi\end{array}\}$
2 $\mathcal{A}$






$M$ / $M$ (
)







$=_{\backslash }^{\backslash }\Delta-\backslash$ line bundle
Weyl fiber 1
1.2. Hermite
$(\mathcal{A}, *)$ $\mathbb{R}$ $aarrow a^{\iota}$
:
$(a^{\iota})^{\iota}=a$ , $(a*b)^{\iota}=b^{b}*a^{\iota}$ , $(i)^{\iota}=\overline{i}=-i$ , $\mu^{\iota}=\mu$ .
$H^{\iota}=H$ Hermite $\varpi$ $\varpi^{\iota}$
( ). $\varpi^{\iota}=\varpi$ (
).
$\tilde{\mathcal{H}}$ Hermite $\mathbb{R}$ $f= \frac{1}{2}(f+f^{\iota})+i\frac{1}{2i}(f-f^{\iota})$
$\mathcal{A}=\tilde{\mathcal{H}}\oplus i\overline{\mathcal{H}}$
$\iota$ (A.3) $\mu*\mathcal{A}=\mathcal{A}*\mu$ $\mathcal{A}=B^{\iota}\oplus\mu*\mathcal{A}$
$B_{r}= \{\frac{1}{2}(b+b^{\iota}), b\in B\}$ $B=B_{r}\oplus iB_{r}$
$\mathcal{A}=\overline{\mathcal{H}}\oplus i\overline{\mathcal{H}}=(B_{r}\oplus iB_{r})\oplus\frac{1}{2}(\mu*\mathcal{A}+\mathcal{A}*\mu)$ .
$H$ Hermite $*$ - ( ) $e_{*}^{uH}$
$(A, *)$ $a\circ b$ $\frac{1}{2}(a*b+b*a)$ $(A, \circ)$
( )Jordan
$a \circ(b\circ c)-(aob)\circ c=\frac{1}{4}[[a, c], b]$
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$\circ$ $\mathcal{A}/\mu^{2}*\mathcal{A}$ $\mathcal{A}/\mu^{2}*\mathcal{A}$ $B\oplus\mu oB$
$(\mu\circ B)o(\mu\circ B)=\{0\}$ .
13. / $\mu$
$\mathcal{A}[\mu^{-1}]=\sum_{k}\mu^{-k}*\mathcal{A}$ filtered algebra
$\mathcal{A}[\mu^{-1}]=\cdots\supset\mu^{-k-1}*\mathcal{A}\supset\mu^{-k}*A\supset.$ . . $\supset \mathcal{A}\supset\cdots\supset\mu^{k}*\mathcal{A}\supset\cdots$
$\mu^{k}*A*\mu^{\ell}*A\subset\mu^{k+\ell}*A$ $( \bigcup_{k}(\sum_{\ell=-k}^{\infty}\mu^{\ell}*B),$ $*)$ filtered
subalgebra graded algebra $( \sum_{\ell=-\infty}^{\infty}\mu^{\ell}\cdot B,$ $\cdot)$
$(\mu*a)*(\mu^{l}*b)=\mu^{k+l}\cdot a\cdot b+h.0.t$ , $a,$ $b\in B$ ,
$\mu^{-k}*\mathcal{A}$ $k$ ( $\leq k$ )





graded algebra $( \sum_{l=-\infty}^{\infty}\mu^{p}\cdot B,$ $\cdot)$ Iik $\grave$)
$\grave$
$fo^{\backslash }\backslash \backslash$ $b$ ).










$A*\mu^{-1}$ Lie Lie Hermite
$\overline{\pi}H_{*}=\frac{1}{2}(a*\mu^{-1}+\mu^{-1_{*}}a^{\iota})$ $e_{*}^{i\ell H_{*}},$ $t\in \mathbb{R}$ $\mathbb{R}$
$i\overline{\mathcal{H}}*\mu^{-1}\oplus \mathcal{A}$ Lie Lie
2. WEYL HEISENBERG
$x_{1},$ $\cdots,$ $x_{m},$ $y_{1},$ $\cdots$ , $y_{m}$ $[x_{i,yj}]=-i\hslash\delta_{ij}$ ( )
Weyl $W_{2m}$ $\hslash$
$\mu,$ $x_{1},$ $\cdots,$ $x_{m},$ $y_{1},$ $\cdots,$ $y_{m}$
$[x_{i}, y_{j}]=-i\mu\delta_{ij}$ ( $\mu$ )
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Heisenberg $\mathcal{H}_{2m}$ $W_{2m}$ $\mathcal{H}_{2m}$
$E_{t}(x_{i})=e^{t}x_{i}$ , $E_{t}(y_{j})=e^{t}y_{j}$ , $E_{t}(\mu)=e^{2t}\mu$
$E_{t}$ $\mathcal{H}_{2m}$ (Et( $\hslash$) $\neq$ )W2m
$\mathcal{H}_{2m}$
$\mu$ $W_{2m}$
$E_{t}$ $D= \frac{d}{dt}E_{t}|_{t=0}$ :




$D$ $\tau$ $\frac{1}{\mu}$ad $( \frac{1}{i}\tau)$
$\tau$ Heisenberg $\mathcal{H}_{2m}$ $\mathcal{H}_{2m}[\tau]$
:
$[i\tau, \mu]=-2\mu^{2}$ , $[i\tau, x_{i}]=-\mu*x_{i}$ , $[i\tau, y_{i}]=-\mu*y_{i}$ , $i=1,$ $\ldots,$ $m$ .
$\mu^{-1}$ $\mathcal{H}_{2m}$ $[\mu^{-1}, \tau]=2i$ $\tau$ $\mu^{-1}$
$\mu^{-1}$ $\tau$










$u=(u_{1}, \cdots, u_{m}, u_{m+1}, \cdots, u_{2m})$ $J$ $J=\{\begin{array}{ll}0 -I_{m}I_{m} 0\end{array}\}$
$2m\cross 2m$- $K\in 6_{\mathbb{C}}(2m)$ $\Lambda=K+J$
$\mathbb{C}[u]$
$*_{K}$ - ( ) :
(1) $f*_{K}g=fe^{\frac{i\hslash}{2}(\Sigma}jg a_{u_{i}}arrow=\sum_{k}\frac{(i\hslash)^{k}}{k!2^{k}}\Lambda^{\dot{\iota}_{1}j_{1}}\cdots\Lambda^{\dot{\iota}_{k\dot{J}k}}\partial_{u_{i_{1}}}\cdots\partial_{u_{i_{k}}}f\partial_{u_{j_{1}}}\cdots\partial_{u_{j_{k}}}g$.
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$K=0$ Moyal ([16], [17], [18], [19]
$*_{K}$ - $*_{\Lambda}$ $*_{K+j}$ $J$
$*_{K}$ )
$(\mathbb{C}[u], *_{K})$ $K$ Weyl





$\mu^{-1}$ $e_{*}^{it\tau}$ $e_{*}^{it\tau}*\mu^{-1}*e_{*}^{-it\tau}$ $\forall t\in \mathbb{R}$





: $f_{*}:_{K}\in \mathbb{C}[u]$ $f_{*}$ $K$- $K$-
(cf [21]).
2.2. : $e_{*}^{z\frac{2}{i\hslash}u\circ v}:_{K}$ , : $e_{*}^{t\frac{1}{i\hslash}(u^{2}+v_{*}^{2})}:_{K}$ .
$H_{*}\in(W_{2m}, *)$ $*$ $e_{*}^{tH_{*}}$ H 1 $\sum\frac{t^{n}}{n!}H_{*}^{n}$
(cf [17]) H 3 $0$ (cf [17]).
$*$ $e*^{tH_{*}}$ $K$






( 1 ) :
$\frac{d}{dz}f_{z}=(\frac{2}{i\hslash}u\circ v)*_{K}f_{z}$ , $f_{0}=1$ , $z\in \mathbb{C}$ .
(1) ( ) $K=\{\begin{array}{ll}\delta cc\delta \end{array}\}$
$\triangle=e^{z}+e^{-z}-c(e^{z}-e^{-z})$ ([19]) :




(4) $:e_{*}^{z\frac{1}{\hslash}(u_{*}^{2}+v_{*}^{2})}:_{K}= \frac{1}{\sqrt{\triangle_{K}(z)}}e^{\frac{1}{i\hslash}\frac{i\sinh z}{\triangle_{K}(z)}()}(\cosh z-\delta’i\sinh z)u^{2}+(\cosh z-\delta i\sinh z)v^{2}+2ci(\sinh z)uv$
$\triangle_{K}(z)=\cosh^{2}z-(\delta+\delta’)i\sinh z\cosh z+(c^{2}-\delta\delta’)\sinh^{2}z$
197
$K=0$ Weyl- $c=1,$ $\delta=0=\delta’$
$K$
Weyl
: $e_{*}^{(s+it)\frac{2}{i\hslash}u^{Q}v}:_{K}(s, t\in \mathbb{R})$ :
Proposition 2.1. $a.$ ) $s$ ( $e^{-|s|}$ ).
b $)t$ $2\pi$ -
$b.1)\exists a<s<\exists b$ $\pi$ -
$b.2)$ $\pi$ -
$c$ . $) \log|\frac{\rho-c-1}{\rho-c+1}|\log|\frac{\rho+c+1}{\rho+c-1}|<0$ $a,$ $b$ $a<0<b$
$d.)$ 1 2
$\oplus$ $z,$ $\ominus$ $z$ 2 $z=s+it$
e $)$ $\psi Z=\sqrt{\alpha\beta}$
f $)$ $z= \frac{1}{2}\pi i$ $e_{*}^{(\pi i)\frac{1}{i\hslash}uov}=e_{*}^{(\pi i)\frac{1}{2\hslash}(u^{2}+v^{2})}$ . \S 35 polar element
$\epsilon$oo :
$u*\epsilon_{00}=-\epsilon_{00}*u$ , $v*\epsilon_{00}=-\epsilon_{00}*v$ , ( $cf[19]$ , bumping lemma).
[19] $\epsilon_{00}$ Polar el-
ement $\epsilon_{00}$ Weyl $(K=0$ $)$ $c^{2}-ab=1$
$\in 00=e^{\frac{\pi i}{*2i\hslash}(au_{k}^{2}+bv_{k}^{2}+2cu_{k^{C}}v_{k})}$ polar element 1













(cf. [17]), ( )
K- K’- intertwiner
(5) $I_{K}^{K’}(f)= \exp(\frac{i\hslash}{4}\sum_{i,j}(K^{ij}’-K^{ij})\partial_{u_{i}}\partial_{u_{j}})f(=I_{0}^{K’}(I_{0}^{K})^{-1}(f))$ ,
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(6) $\mathcal{E}_{p}(\mathbb{C}^{2m})=\{f\in Hol(\mathbb{C}^{2m});\Vert f\Vert_{p,s}=\sup|f|e^{-s|\xi|^{p}}<\infty, \forall s>0\}$
$| \xi|=(\sum_{i}|u_{i}|^{2})^{1/2}$ $\{||\cdot||_{p,s}\}_{s>0}$






: $\{a\Gamma,$ $b \rangle=\sum_{ij=1}^{2m}\Gamma^{ij}a_{i}b_{j}$ ,
$\{a, u\}=\sum_{i=1}^{2m}a_{i}u^{i}$ . : $a\Gamma {}^{t}b,$ $\{a,$ $u\rangle=a$
$e^{\langle a,u\rangle}\in \mathcal{E}_{1+}(\mathbb{C}^{2m})$ $d$- $p(u)$ $e^{p(u)}$ $\mathcal{E}_{d+}(\mathbb{C}^{2m})$
$\mathcal{E}_{d}(\mathbb{C}^{2m})$
Theorem 2.1. $0<p\leq 2$ (1)
(1) $(\mathcal{E}_{p}(\mathbb{C}^{2m}), *_{K})$
(2) Intertwiner $I_{K}^{K’}$ $(\mathcal{E}_{p}(\mathbb{C}^{2m}), *_{K})$ $(\mathcal{E}_{p}(\mathbb{C}^{2m}), *_{K}, )$
$(\mathcal{E}_{p}(\mathbb{C}^{2m}), *)(0\leq p\leq 2)$ $(\mathcal{E}_{p}(\mathbb{C}^{2m}), *)$ H intertwiner
$I_{K}^{K’}H_{K}=H_{K}$ , $\{H_{K};K\in \mathfrak{S}_{\mathbb{C}}(2m)\}$ $H_{K}$
: $H_{*}:_{K}$
2 2.1 $p>2$ :
Theorem 2.2. $p>2$ $\frac{1}{p}+\frac{1}{p}\geq 1$ $p’$ (1)
(8) $\mathcal{E}_{p}(\mathbb{C}^{2m})\cross \mathscr{K}(\mathbb{C}^{2m})arrow \mathcal{E}_{p}(\mathbb{C}^{2m})$ , $\mathcal{E}_{p’}(\mathbb{C}^{2m})\cross \mathcal{E}_{p}(\mathbb{C}^{2m})arrow \mathcal{E}_{p}(\mathbb{C}^{2m})$,




2.5. Hermite $xarrow x^{\iota}$
$u_{k}^{\iota}=u_{k}$ , $k=1\sim 2m$ , $i^{\iota}=-i$ , $\hslash^{\iota}=\hslash$ .
$H\in W_{2m}$ $H’=H$ Hermite
$K$- : $H_{*}:_{K}$ $\overline{:H_{*}:_{K}}=:H_{*}:_{K}$
:
Proposition 2.2. $e_{*}^{tH},$ $e_{*}^{tH^{\iota}}$ $e_{*}^{sH:}*e_{*}^{tH_{*}}$ $s,$ $t\in \mathbb{R}$
$e_{*}^{tH^{\iota}}=(e_{*}^{tH}\cdot)^{\iota}$ $e_{*}^{tu}i,$ $\forall t\in \mathbb{R}$ Hermite $\overline{\pi}$ .
Proof. $f_{t}=e_{*}^{tH}\cdot,$ $g_{t}=e_{*}^{tH:}$ $\frac{d}{dt}f_{-t}=(-H_{*})*f_{-t}$ $\frac{d}{dt}f_{-t}^{b}=f_{-t}^{\iota}*(-H_{*}^{\iota})$ .
$\frac{d}{dt}f_{-t}^{\iota}*g_{t}=f_{-t}^{\iota}*(-H_{*}^{\iota}+H_{*}^{\iota})*g_{t}=0$ . $f_{-t}^{\iota}*g_{t}=1$ $e_{*}^{tH_{*}^{\iota}}=(e_{*}^{tH_{*}})^{\iota}$ . $\square$
2.6. $\mathcal{H}_{2m}[\tau]\subset(\mathcal{E}_{1+}(\mathbb{C}^{2m+2}), *)$ . Heisenberg
Weyl
$\mathcal{H}_{2m}[\tau]$
$\mathcal{H}_{2m}[\tau]$ $*$- $(\mathcal{E}_{1+}(\mathbb{C}^{2m+2}), *)$
$\mathbb{C}^{2m+2}$
(9) $x_{0},$ $x_{1},$ $\cdots,$ $x_{m},$ $y_{0},$ $y_{1},$ $\cdots,$ $y_{m}$
$(\mathcal{E}_{1+}(\mathbb{C}^{2m+2}), *)$
$K\in \mathfrak{S}_{C}(2(m+1))$ $H= \frac{1}{\hslash}e_{*}^{2y0}$
$\mu^{-1}=H_{*}=\frac{1}{\hslash}e_{*}^{2y0}$
$\mu=\hslash e_{*}^{-2y0},$ $\tau=\frac{1}{2}(e_{*}^{-2y0}*x_{0}+x_{0}*e_{*}^{-2y0}),\tilde{u}_{i}=e_{*}^{-y0}*x_{i},\tilde{v}_{i}=e_{*}^{-y0}*y_{i},$ $i=1\sim m$ .




$[\mu^{-1}, \tau]=2i,$ $[\mu,\tilde{u}_{i}]=0,$ $[\mu,\tilde{v}_{i}]=0,$ $[\tau,\tilde{u}_{i}]=\mu i*\tilde{u}_{i},$ $[\tau,\tilde{v}_{i}]=\mu i*\tilde{v}_{i},$ $[\tilde{u}_{i},\tilde{v}_{j}]=-i\mu\delta_{ij}$ .
$[\mu*\mu^{-1}, \tau]=0$ $[\mu, \tau]=2i\mu^{2}$ $\mathcal{A}$ $\{\mu, \tau,\tilde{u}_{i},\tilde{v}_{i}, i=1\sim m\}$
$(\mathcal{E}_{1+}(\mathbb{C}^{2m+2}), *)$
Proposition 2.3. $\mathcal{A}$ $\mathcal{H}_{2m}[\tau]$ $\mu$ - $\mathcal{H}_{2m}$
$B$ $\{\tau^{k}*\tilde{u}_{i}^{\ell}*\tilde{v}_{i}^{n}, i=1\sim m, k, l, n\in \mathbb{N}\}$








31. $W_{2m}$ $(u_{1}, \cdots, u_{m}, v_{1}, \cdots, v_{m})$
$m=1$ $u,$ $v$ (2) $s\ll O$
Cauchy
$\frac{1}{2\pi}\int_{0}^{2\pi}e_{*}^{(s+it)\frac{1}{i\hslash}(u_{k}\circ v_{k}-\frac{1}{2})}dt$
$s$ (cf [21]). $\varpi_{00}(k)$
$\varpi_{00}(k)*\varpi_{00}(k)=\varpi_{00}(k)$ , $v_{k}*\varpi_{00}(k)=0$ , $\varpi_{00}(k)*u_{k}=0$ ,
$m=1$ $k$
$E_{p,q}^{(k)}= \frac{1}{\sqrt{p!q!(i\hslash)^{p+q}}}u_{i}^{p}*\varpi_{00}(k)*v_{i}^{q}$
$(p, q)$- $E_{p,q}^{(k)}*E_{r,s}^{(k)}=\delta_{q,r}E_{p,s}^{(k)}$ Proposition 2.1, b)
$a,$
$b$ $0<a$ $K$ $e_{*}^{(\log w)\frac{1}{i\hslash}u*v}$ $w$
$(w=0$ $)$ Taylor $e^{a}>1$ $w=1$
(10) $\sum_{n=0}^{\infty}E_{n,n}^{(k)}(K)=1$ (Weyl $W_{2}$ 1)





Fourier $\mathbb{R}^{m}$ $U$ $T_{U}^{*}$
$\mu$- $r=$ $\sqrt{}\mp$ U$+$vm2 $\mu^{-1}=\sqrt{r^{2}+1}$ $S_{U}^{*}$
$U$ $C_{0^{\infty}}(S_{U}^{*})$ $C^{\infty}$-
$\mathcal{A}$ $C^{\infty}(T_{U}^{*})$
$f\sim f_{0}+fir^{-1}+\cdots+f_{k}r^{-k}+\cdots$ , $f_{i}\in C_{0}^{\infty}(S_{U}^{*})$ .
$H\ddot{o}$rmander
( ) (symbol )
Generic( open dense) $K$ $(\mathcal{A}, *_{K})$ $\mu$-
$U=\mathbb{R}^{m}$ characteristic vector field $\xi 0$ 1 $T_{t}$ : $S^{*}\mathbb{R}^{m}arrow S^{*}\mathbb{R}^{m}$
$T_{t}(x,y)=(x+ty,y),$ $(\Vert y\Vert=1)$ . orbit space $2m-2$-
symplectic $\coprod_{y\in S^{m-1}}\{y^{\perp}\}$
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( $K=[_{10}^{01}]$ ) Fourier
H\"ormander
cf. $[13],ppl70-172$ . $\mathcal{A}arrow \mathcal{A}*\tilde{\varpi}(L)$
Fourier $C_{0}^{\infty}(U)$ $H\ddot{o}$rmander
(order $0$ ) $\mathbb{R}$ Lie $i\mathcal{H}*\mu^{-1}\oplus \mathcal{A}$ Fourier
(cf [6]) exponentiate
$\mathbb{R}^{m}$ $V^{*}= \{v;v_{m}^{2}-\sum_{k=1}^{m-1}v_{k}^{2}>0, v_{m}>0\}$
$r=\sqrt{v_{m}^{2}-\sum_{k--1}^{m-1}v_{k}^{2}},$ $\mu^{-1}=\sqrt{r^{2}+1}$ $\hat{V}=\{v;v_{m}^{2}-\sum_{k=1}^{m-1}v_{k}^{2}=1, v_{m}>0\}$
$\hat{V}_{U}^{*}=\hat{V}\cross U$ $U$ fiber bundle $C_{0}^{\infty}(\hat{V}_{U}^{*})$
$C^{\infty}$ - $\mathcal{A}$ $C^{\infty}(V\cross U)$
$f\sim f_{0}+f_{1}r^{-1}+\cdots+f_{k}r^{-k}+\cdots$ , $f_{i}\in C_{0}^{\infty}(\hat{V}_{U}^{*})$ .
$(\mathcal{A}, *_{K})$ generic $K$ $\mu$-
$v_{m}^{2}- \sum_{k=1}^{m-1}v_{k}^{2}=(v_{m}+\sqrt{\sum v_{k}^{2}})(v_{m}-\sqrt{\sum v_{k}^{2}})$
$\mathbb{R}$ Lie $i\overline{\mathcal{H}}*\mu^{-1}\oplus \mathcal{A}$ Fourier
(cf. [6]) exponentiate
$s\gg O$ $\overline{\varpi}_{00}=\frac{1}{2\pi}\int_{0}^{2\pi}e_{*}^{(s+it)\frac{1}{i\hslash}(uov+\frac{1}{2})}dt$ Cauchy
$s$ $\overline{\varpi}_{00}*\overline{\varpi}_{00}=\overline{\varpi}_{00}$
$u,$ $v$ $\mathbb{C}[v]*\varpi_{00}$
$\overline{E}_{p,q}^{(i)}=\frac{\sqrt{-1}^{+q}}{\sqrt{p!q!(i\hslash)^{p+q}}}\uparrow i_{i}^{\rho}*\overline{\varpi}_{00}(i)*u_{i}^{q}$ $(p, q)$- Hilbert
Proposition 2.1, b) $a,$ $b$ $b<0$ $K$
$e_{*}^{(-\log w)\frac{1}{i\hslash}u*v}$
$w$ $(w=0$ $)$Taylor $e^{-b}>1$
$w=1$
(11) $\sum_{n}\overline{E}_{n,n}^{(i)}(K)=1$ (Weyl 1)
(cf. [20], [21]).
3.2. $\varpi c(L)$ . $z_{i}=u_{1}+iv_{i},$ $z_{i}^{\iota}=u_{l}-iv=\overline{7}$ $z_{i\sim i}*\overline{7}=u_{i}^{2}+v_{i}^{2}-\hslash$




$C_{p,q}^{(i)}= \frac{1}{\sqrt{p!q!(i\hslash)^{p+q}}}z_{i}^{p}*\varpi_{\mathbb{C}}(i)*\overline{z}_{i}^{q}$, $i=1\sim m$









$f\sim f_{0}+f_{1}\rho+\cdots+f_{k}\rho^{k}+\cdots$ , $f_{i}\in C^{\infty}(S^{2m-1})$
Weyl (cf. [13] P233). Generic $K$
$*_{K}$ $(\mathcal{A}, *_{K})$ $\rho$- $B=C^{\infty}(S^{2m-1})$ characteristic
vector field ad $(\rho^{-1})=\xi_{0}$ $S^{2m-1}$ $S^{1}$ -
$\xi_{0}=\frac{\partial}{\partial\tau}$
$\tau$ Moyal
($K=0$ ) Fourier Weyl
(cf [7]) $(cf. [13],ppl70-172)$ .
$B^{2m}$




3.3. (cf. [21]) 2 $u,$ $v$ $(m=1$
$)$ Proposition 2.1, C) $a,$ $b$ $a<0<b$
K$\in$ : $e_{*}^{it(\frac{1}{i\hslash}u\circ v)}:_{K}$ $2\pi$-periodic Cauchy
$\frac{1}{2\pi}\int_{0}^{2\pi}e_{*}^{it\frac{1}{i\hslash}(u^{0}v)}dt$ $a<s<b$ $s$ $\varpi_{*}(0)$
$\leqq H$
$(u\circ v)*\varpi_{*}(O)=0=\varpi_{*}(O)*(u\circ v)$ ,
(12)
$u^{n}*e_{*}^{it(\frac{1}{i\hslash}u\circ v)}=e_{*}^{it(\frac{1}{i\hslash}uov-n)}*u^{n}$, $v^{n}*e_{*}^{it(\frac{1}{i\hslash}u\circ v)}=e_{*}^{it(\frac{1}{i\hslash}uov+n)}*v^{n}$ .
Fourier $\varpi_{*}(0)*W_{2}*\varpi_{*}(0)=\mathbb{C}\varpi_{*}(0)$ (
$\mu$- ) $\varpi*$ (0)
$\varpi_{*}(0)$
$\mu$- $\mathcal{A}$ : $\mathbb{R}^{2}$ $u,$ $v$ $r^{2}=$
$u^{2}+v^{2}$ $\mu=r^{-1}$ $C^{\infty}(S^{1})$ $\mathbb{R}^{2}\backslash \{0\}$ $0$ $C^{\infty}$
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$\mathcal{A}$ :
$f_{0}(u, v)+\mu f_{1}(u, v)+\mu^{2}f_{2}(u, v)+\cdots$ , $f_{i}(u, v)\in C^{\infty}(S^{1})$







$\hat{\zeta}^{\ell}=\{\begin{array}{l}v^{\ell}, \ell\geq 0u^{|l|}, \ell<0,\end{array}$
$D_{k,\ell}(K)= \frac{1}{\sqrt{(\frac{1}{2})_{k}(\frac{1}{2})_{\ell}(i\hslash)^{|k|+|\ell|}}}\zeta^{k}*:\varpi_{*}(0):_{K}*\hat{\zeta}^{\ell},$
$: \varpi_{*}(0):_{K}=\frac{1}{2\pi}\int_{0^{:}}^{2\pi}e_{*}^{it(\frac{1}{i\hslash}u\circ v)}dt:_{K}dt$
$k,$ $\ell\in Z$ $D_{k,\ell}(K)*D_{r,s}(K)=\delta_{l,r}D_{k,s}(K)$
$(a)_{n}=a(a+1)\cdots(a+n-1),$ $(a)_{0}=1,$ $(a)_{-n}=(a-1)(a-2)\cdots(a-n)$
$:e^{it\frac{1}{i\hslash}u\circ v}:_{K}$ Fourier
$:e_{*}^{it\frac{1}{i\hslash}u\circ v}:_{K}= \sum_{n}D_{n,n}(K)e^{int}$ , $D_{n,n}(K)= \frac{1}{2\pi}\int_{0}^{2\pi}:e_{*}^{is(\frac{1}{i\hslash}u\circ v-n)}:_{K}ds$ .
Fourier $a<0<b$ $K$ (K $\in$ ) $t=0$
:
$1= \sum_{n=-\infty}^{\infty}D_{n,n}(K)$ , ( 1 Weyl 1)
Weyl $W_{2}$ $D_{r,s}(K)$
(normal ordering) Weyl (Weyl ordering)
$\frac{1}{i\hslash}uov$








Weyl $W_{2m}$ $(u_{1}, \cdots, u_{m}, v_{1}, \cdots, v_{m})[u_{i}, v_{j}]=-i\hslash\delta_{ij}$
$\varpi(u, v)$ Weyl
$:\varpi(u, v):_{0}=2^{m}e^{\frac{2}{i\hslash}\Sigma_{k^{u}}k^{\circ v}k}$
$\varpi(u, v)*\varpi(u, v)=\varpi(u, v)$ $v_{j}*\varpi(u, v)=0=\varpi(u, v)*u_{i}$
Weyl $W_{2m}$ $(x_{1}, \cdots, x_{m}, y_{1}, \cdots, y_{m})$ $\varpi(x, y)$
$:\varpi(x, y);_{0}=2^{m}e^{\frac{2}{i\hslash}\Sigma_{k}x_{k}\circ y_{k}}$
$\varpi(x, y)*\varpi(x, y)=\varpi(x, y)$ , $y_{j}*\varpi(x, y)=0=\varpi(u, v)*x_{i}$
$(u_{1}, \cdots, u_{m}, v_{1}, \cdots, v_{m})=(x_{1}, \cdots, x_{m}, y_{1}-i\hslash\phi_{1}(x), \cdots, y_{m}-i\hslash\phi_{m}(x))$.
$\varpi(x, y),$ $\varpi(u, v)$
$v_{i}*\varpi(u, v)=0$
$y_{i}*\varpi(u, v)=i\hslash\phi_{i}(x)*\varpi(u, v)$ $\phi_{j}*\phi_{i}*\varpi(u, v)=\phi_{i}*\phi_{j}*\varpi(u, v)$
$[y_{i}, y_{j}]*\varpi(u, v)=y_{i}*(y_{j}*\varpi(u, v))-y_{j}*(y_{i}*\varpi(u, v))=(i\hslash)^{2}(\partial_{x_{i}}\phi_{j}(x)-\partial_{x_{j}}\phi_{i}(x))*\varpi(u, v)$ .
$\theta=\sum i\hslash\phi_{i}(x)dx_{i}$
$\nabla_{X}\varpi(u, v)=\theta(X)*\varpi(u, v)$ , $\nabla_{X}\varpi(x, y)=0$
$\nabla_{X}(\nabla_{Y}\varpi(u, v))-\nabla_{Y}(\nabla_{X}\varpi(u, v))=d\theta(X, Y)*\varpi(u, v)$
\S 22 2 2
$\oplus$
$\ominus$ (cf. [20]).
3.5. Polar element, Clifford-vacuum. .
Proposition 2.1, e) $\epsilon_{00}(k)=e^{\frac{\pi i}{*i\hslash}\tilde{u}_{k^{O}}\tilde{v}_{k}}$ polar element
$\epsilon_{00}(k)*u_{l}=(-1)^{\delta_{kl}}u_{l}*\epsilon i_{00}(k)$ , $\epsilon_{00}(k)*v_{l}=(-1)^{\delta_{kl}}v_{l}*\epsilon_{00}(k)$ , $(k=1\sim m)$
$\epsilon$oo $(k)*\overline{\varpi}(L)=\overline{\varpi}(L)*\epsilon$oo $(k),$ $\epsilon_{00}$ (k) $*\varpi$-(L) $=\pm$ i $\varpi$-( )
$K_{s}$ (cf. [18])
$\epsilon_{00}(1),$
$\cdots,$ $\epsilon_{00}(m)$ Clifford $C(m)$
$:\epsilon_{00}(k)*\epsilon_{00}(l):_{K_{S}}+:\epsilon_{00}(\ell)*\epsilon_{00}(k):_{K_{S}}=-2\delta_{k\ell}$
: $e_{*}^{i\frac{1}{i\hslash}(su_{kk}+tu\ell^{O}v_{l})}:_{K_{s}}\ovalbox{\tt\small REJECT}-$ $(s, t)\in(0, \pi)^{2}$ 1
(so, $s_{0}$ )
$e_{i}=\epsilon_{00}(i)$ $dV=L]_{i=1}^{m}*e_{i},$ $(e_{i^{*ji^{*j}}}e)^{\#}=ee*dV$
“ $\delta x$ :
$(\delta x)^{2}=0$ , $\delta x^{2}=(\delta x)x+x\delta x=0$ .
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$(u_{1}, \cdots, u_{4}, v_{1}, \cdots, v_{4})=(x_{1}, \cdots, x_{4}, y_{1}-i\hslash\phi_{1}(u), \cdots, y_{4}-i\hslash\phi_{4}(u))$
$\phi_{i}(u)\in \mathcal{E}_{1+}(\mathbb{R}^{8})$ $\overline{\varpi}(u, v)=\overline{\varpi}$ , $du_{i}$
$dx_{i}$ $x,$ $y$ $\theta=\sum_{k}dx_{k}*\frac{1}{i\hslash}y_{k}$















(14) $x_{0},$ $u_{1},$ $\cdots,$ $u_{m},$ $y_{0},$ $v_{1},$ $\cdots,$ $v_{m}$




$:\varpi_{00}:_{0}=2e^{-\frac{2}{i\hslash}x_{0}y0}$ , $:\overline{\varpi}_{00}:_{0}=2e^{\frac{2}{i\hslash}xoy0}$ .
$f(y)*e^{-\frac{2}{i\hslash}x0y0}=f(0)e^{-\frac{2}{i\hslash}x_{0}y0}$ , $e^{\frac{2}{i\hslash}x_{0}y0_{*0}}f(x_{0})=e^{\frac{2}{\dot{x}\hslash}x_{0}y0}f(0)$ ,
$e^{-\frac{2}{i\hslash}x_{0}y0_{*0}}f(y_{0})=f(2y_{0})e^{-\frac{2}{i\hslash}x_{0}y0}$ , $f(X_{0})*0^{e^{-\frac{2}{i\hslash}x0y0}=f(2x_{0})e^{-\frac{2}{i\hslash}x_{0}y0}}$ .
41. $e_{*}^{it\tau}*F,$ $F*e_{*}^{-it\tau}$ $\tau=\frac{1}{2}(e_{*}^{-2y0}*x_{0}+x_{0}*e_{*}^{-2y0})$
$\tau=e^{-2y_{0}}*(x_{0}+i\hslash)=(x_{0}-i\hslash)*e^{-2y0}$ . $:\tau:0=e^{-2y0_{X_{0}}}$




$\frac{d}{dt}\hat{F}_{t}=\hat{F}_{t}*_{K}:(ie_{*}^{-2y0}*(x_{0}+i\hslash)):_{K}$ , $\hat{F}_{0}=:F:_{K}$ .






Proposition 4.1. $\varpi_{00}*e_{*}^{is\tau}*\varpi_{00}=\frac{1}{\sqrt{1-2s\hslash}}$ , 2 $\sqrt{}$ $2s\hslash e_{*}^{is\tau}*\varpi_{00}$








(17) $\frac{d}{dt}F_{t}(x_{0}, y_{0})=ie^{-2y0}x_{0}F_{t}(x_{0}-i\hslash, y_{0})+\frac{\hslash}{2}e^{-2y0}\partial_{y0}F_{t}(x_{0}-i\hslash, y_{0})$ .
$F_{t}(x_{0}, y_{0})=G_{t}(x_{0}, y_{0})e^{\frac{2}{i\hslash}(xo+i\hslash)y0}$ (17) :
(18) $\frac{d}{dt}$ $G$ . $(x_{0}, y_{0})= \frac{\hslash}{2}e^{-4y0}\partial_{y0}G_{t}(x_{0}-i\hslash, y_{0})$ , $G_{0}=F_{0}(x_{0}, y_{0})e^{-\frac{2}{i\hslash}(xo+i\hslash)y0}$ .
(18)
:
Theorem 4.1. Ad $(e_{*}^{ti\tau})$ $t\geq 0$
$t<0$ Ad$(e_{*}^{si\tau})$Ad$(e_{*}^{ti\tau})=$Ad$(e_{*}^{(s+t)i\tau})$ $s,$ $t\geq 0$




$\mu*e_{*}^{-is\tau}*\tilde{\varpi}(L)=\{\begin{array}{ll}\frac{\hslash}{2s\hslash+1}e_{*}^{-is\tau}*\tilde{\varpi}(L), 2s\hslash+1>00, 2s\hslash+1\leq 0\end{array}$
$*$-
4.2. Fourier $G_{t}(x0, yo)$ $a(t, \xi, y_{0})$ Fourier
$G_{t}(x_{0}, y_{0})= \int_{-\infty}^{\infty}a(t, \xi, y_{0})e^{i\xi x0}d\xi$ , $G_{0}(x_{0}, y_{0})= \int_{-\infty}^{\infty}a(0, \xi, y_{0})e^{i\xi x_{O}}d\xi$
$a(t, \xi, y_{0})$ $\xi$ compact
$G_{t}(x_{0}-i\hslash, y_{0})$
$\xi$
$G_{t}(x_{0}-i \hslash, y_{0})=\int_{-\infty}^{\infty}a(t, \xi, y_{0})e^{i\xi(x_{0}-i\hslash)}d\xi=\int_{-\infty}^{\infty}a(t, \xi, y_{0})e^{\hslash\xi}e^{i\xi x_{0}}d\xi$ .
208
(18) $\xi$ :
(19) $(e^{-\hslash\xi} \partial_{t}-\frac{\hslash}{2}e^{-4y0}\partial_{y0})a(t, \xi, y_{0})=0$.
(19) $a(t, \xi, y_{0})$ $(y_{0}, t)$- $e^{-\hslash\xi} \partial_{t}-\frac{\hslash}{2}e^{-4y0}\partial_{y0}$
$\mathbb{R}^{2}$ ( 1 )
$\phi(\xi, \eta)$
(20) $a(t, \xi, y_{0})=\phi(\xi, 2\hslash t+e^{-\hslash\xi}e^{4y0})$ , $a(0, \xi, y_{0})=\phi(\xi, e^{-ti\xi}e^{4y0})$





















$(t=0)$ $a(0, \xi, y_{0})=a(0,$ $\xi,$ $\frac{1}{4}$ ( $+$ log $\eta$) $)$ $s(s>0)$








Ad $(e_{*}^{it\tau})F=e_{*}^{it\tau}*F*e_{*}^{-it\tau}$ Ad $(e_{*}^{it\tau})$ $F^{\iota}$
$e_{*}^{it\tau}*(e_{*}^{it\tau}*F^{\iota})^{\iota}$ $t>0$ Ad$(e_{*}^{it\tau})F=0$




Proposition 4.3. 1 $\xi$ $\phi(\xi, \eta)$ $\eta>0$
$\phi(\xi, \eta)=0$ $G_{t}(x_{0}, y_{0})= \int_{R}\phi(\xi, 2\hslash t+e^{-\hslash\xi+4y0})e^{i\xi x_{0}}d\xi$ $t\geq 0$




Note $\phi(\xi, \eta)$ $\xi$
1 $t\in \mathbb{R}$ $\hat{g}_{a}(\xi, yo)=\phi(\xi, 2\hslash t+e^{-\hslash\xi+4y0})$
$:g_{t}(x_{0}, y_{0}):_{0}= \int_{R}\hat{g}_{t}(\xi, y_{0})e^{i\xi x_{0}}d\xi$
$F_{t}(x_{0}, y_{0})= \int_{R}\hat{g}_{t}(\xi$ . $\frac{1}{4}(\hslash\xi+ \cdot og(e^{-\hslash\xi+4y0}+2\hslash t))e^{i\xi x0}d\xi e^{\frac{2}{i\hslash}(x_{0}+i\hslash)y0}$
(17)




4.3. $e^{a\frac{1}{i\hslash}x0y0}$ $:e_{*}^{it\tau}:0^{*}0^{e^{a\frac{1}{i\hslash}x0y0}},$ $a\in \mathbb{R}$ ,
$e^{(a-2)\frac{1}{i\hslash}x_{0}y0}= \int_{R}\delta(\xi+\frac{a-2}{\hslash}y_{0})e^{i\xi x_{0}}d\xi$ ,
$e^{a\frac{1}{i\hslash}x_{0}y0}= \int e^{-2y0}\delta(\xi+\frac{a-2}{\hslash}y_{0})e^{i\xi x_{0}}d\xi e^{\frac{2}{i\hslash}(x_{0}+i\hslash)y0}$
.
(21) $\phi(\xi, \eta)$ $y_{0}= \frac{1}{4}$ ( $+$ log($\eta$))
:
$\phi(\xi, \eta)=e^{-2y0}\delta(\xi+\frac{a-2}{\hslash}y_{0})=e^{\frac{1}{2}}($ $+ l\circ g\eta)\delta((1+\frac{a-2}{4})\xi+\frac{a-2}{4\hslash}\log\eta)$ ,
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$\delta(x)$ $x=0$ $\phi(\xi, \eta.)$ $(\xi, \eta)$ $( \frac{a+2}{4})\xi+\frac{a-2}{4\hslash}\log\eta=0$
:










The case $a=-2$ . $:\varpi_{00:_{0}=}2e^{-2\frac{1}{i\hslash}x_{0}y0}$ $e_{*}^{it\tau}*\varpi_{00}$ Weyl
$\phi(\xi, \eta)$
$\phi(\xi, \eta)=e^{-\frac{1}{2}(\hslash\xi+\log\eta)}\delta(-\frac{1}{\hslash}\log(\eta))$
$\phi$ $(\xi, \eta)$ $(\xi, \eta)$ $\eta=1$
$\xi’=-\frac{1}{\hslash}\log(e^{-\hslash\xi+4y0}+2\hslash t)$
$1\leq 2\hslash t$ $\xi’$ $0$
$1-2\hslash t\leq 0$ $\delta(\xi’)=0$
$:e_{*}^{it\tau}:0^{*}0^{e^{-2\frac{1}{i\hslash}x_{0}y0}=}\{\begin{array}{ll}0 2\hslash t\geq 1e^{\frac{\hslash}{2}(\xi-\xi’)}\int\delta(\xi’)e^{i\xi x_{0}}d\xi e^{\frac{2}{i\hslash}(xo+i\hslash)y0} 2\hslash t<1\end{array}$
$\xi’=0$ $=4y_{0}-\log(1-2\hslash t)$ $e^{\frac{1}{2}\hslash\xi}|_{\xi^{l}=0}=\sqrt{1-2\hslash t}e^{-2y0}$
$\frac{d\xi’}{d\xi}|_{\xi’=0}=\frac{e^{-\mathfrak{X}}e^{4y0}}{e^{-\hslash\xi}e^{4y0}+2\hslash t}=1-2ht$
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(23) $:e_{*}^{it\tau}:0*0^{e^{-2\frac{1}{i\hslash}x0y0}=}\{\begin{array}{ll}0 2\hslash t\geq 1\frac{1}{\sqrt{1-2\hslash t}}e^{-i^{\lrcorner 1}\log(1-2\hslash t)}e^{-\frac{2}{i\hslash}x0y0}x_{\hslash} 2\hslash t<1\end{array}$
$:\varpi_{00}:_{0}=2e^{-2\frac{1}{i\hslash}x_{0}y0}$ : $f(x_{0}):*:\varpi f(2x_{0}):\varpi_{00:0}$
(23) Weyl : $:0$
$t=-s$
$e_{*}^{-is\tau}*\varpi_{00}=\{\begin{array}{ll}\frac{2}{\sqrt{1+2\hslash s}}e_{*}^{-i_{2\hslash}^{x}\log(1+2\hslash s)}*\varpi_{00}\Delta s>-1/2\hslash 0 s\leq-1/2\hslash.\end{array}$
Note $2\hslash t\geq 1$ $0$
(16) $F_{t}^{\iota}*F_{t}=0$ $t=0$
$\overline{\varpi}00*\varpi 00=0,$ $\varpi_{00}^{\iota}=\overline{\varpi}_{00}$ (cf. [20]).
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